We re-evaluate the Greenland mass balance for the recent period using low-pass Independent Component Analysis (ICA) post-processing of the Level-2 GRACE data (2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010) from different official providers (UTCSR, JPL, GFZ) and confirm the present important ice mass loss in the range of -70 and -90 Gt/y of this ice sheet, due to negative contributions of the glaciers on the east coast. We highlight the high interannual variability of mass variations of the Greenland Ice Sheet (GrIS), especially the recent deceleration of ice loss in 2009-2010, once seasonal cycles are robustly removed by Seasonal Trend Loess (STL) decomposition. Interannual variability leads to varying trend estimates depending on the considered time span. Correction of post-glacial rebound effects on ice mass trend estimates represents no more than 8 Gt/y over the whole ice sheet. We also investigate possible climatic causes that can explain these ice mass interannual variations, as strong correlations between GRACE-based mass balance and atmosphere/ocean parallels are established: (1) changes in snow accumulation, and (2) the influence of inputs of warm ocean water that periodically accelerate the calving of glaciers in coastal regions and, feed-back effects of coastal water cooling by fresh currents from glaciers melting. These results suggest that the Greenland mass balance is driven by coastal sea surface temperature at time scales shorter than accumulation.
where a e is the semi major axis, ρ e the average density of the earth (5517 kg/m 3 ), The inner loop contains six steps. In the first step of the kth run of the inner loop, the
Then, every sub-cycle time series is smoothed by locally weighted regression and the 
In the next step (step 5), the original time series is reduced by the seasonal signal:
In the last step (step 6) the reduced time serie from step 5 is smoothed by locally 183 weighted regression with d = 1 to receive the updated trend signal T k+1 v .
184
In the outer loop the trend and seasonal signal are used for computing the remaining
or zero weight. In the next run of the inner loop the robust weight will be multiplied to 188 the weights ϑ v in the locally weighted regression in step 2 and 6.
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The Fortran-Code for the STL-Method has been provided at the following webpage: 1) The number of observations n p which are included in each period. We have time 194 series with monthly resolution and an annual signal, choosing n p = 12 .
195
2) The number of iterations of the inner (n i ) and outer (n o ) loop. Because, that the 196 convergence of estimating the different components of the signal is very fast, n i can 197 be set to 1. If a robust estimation of the signals is preferred, the determination of the minimum, n s has to be odd and greater than 6. Due to this fact n s = 7 has been chosen. 203 4) In step 3 the smoothing with Loess, with parameter d = 1 and q = n l , is applied. The 204 weight factor n l has to been chosen as the least odd number equal to n p . In this case 205 with n p = 12, then n l = 13. 206 5) In the last step (step 6), the trend signal is smoothed with Loess with d = 1 and 207 q = n t . The parameter n t should be the least odd integer value greater or equal to 208 n t ≥ 1.5 * n p 1 − 1.5 ns (8)
With the above given values for the parameters n p and n s , then n t = 21. ICA and Gaussian solutions respectively ( Fig. 3c, d, e ). In general, mass depletion is 317 larger in coastal regions than inside the continent due to a huge amount of ice lost by 318 coastal glaciers along the south coast. presented on Fig. 6a, b , c, and d respectively. We chose to only present the correlation 336 map for that ICA CSR solution as the results obtained using GFZ and JPL solutions 
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The spatial pattern of the correlation between SD and for GRACE solutions is more 347 consistent with other independent data sets for the ICA solutions. For these solutions, Surface Temperature (SST) from NOAA for different couple of points (see Fig. 1 for the loca-604 tions of these points). Figure 8 
